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PURPCSE: This book is intended for engineers aad spsuiellsss in thermal power
prodnction, gas combusilon, heet engineering and ralated fields,

JOVERAZE: The collection contains three articlss which deul with the combustion
resction rate snd flame v=locity in gaseous mirhuess end the infiwesnce OF
5 2

ozone ot the kinetics of bydrocerbon ccmbustion, Refererces appeac et th
erd of esch srticle. ’

TABLE OF CONTENTS:

Tsukhsnova, 0, A. Csleulation of Totel Reaction Rwte wnd Piame Velocliy in
Gasecus Mixtures 3

The euthor describes the combustion process witk a system of differential
equations of the conservation of mass, equetions of momentum, energy, state
and chemical kinetics. The article is subdivided as follows: Derivetion

of an approximation formuls for normal fleame velocity; Derivation of equations
for calculating coefficients of total reection rate; Calculation of tc¥;
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+ Kineties and Propagation of Flame (Cont,) sov/2257

reaction kinetics for mixtures of cerbon monoxide with oxygen and nitrogen;
Comparison of experimental data with calculated values of the total reaction
rate of carbon monoxide with oxygen; On the conformity of exact and
approximate solutions. The, following personalities are mentioned: N. N.
Semenov, D. A, Frank-Kemegebskiy. fa,Bv Zeltdovicy G. A. Barskiy, A, V.
Bondarenko, N. A, Karzhvin, N, A, Karzhavine, L. S. Sclov'yeva, ¢. I. Kozlov,
I. S. Bruk. : v

Kementskeya, S. A., N. A, Slavinskaye, and S. Ta, Pshezhetskiy, Influence of
Ozone on the Combustion of Hydrocarbons 33

The suthor investigated the influence of ozone on eritical conditions for the
combustion of mixtures of some hydrocarbons with oxygen. Butane, Butylene
and cyclohexane were investigated as it was possible to assume sustantial
distinction in their primery interactions with ozomne. The following personal=
jties sre mentioned: N. M. Chirkov, S. G. Entelis, A. B. Nalbandyen, B. Ya.
Stern, N. A. Kleymsnov, I. N. Antonovs, A. M. Markevich,

Cherednichenko, V. M., I. N. Pospelova, and S. Ya. Pshezhetskiy, Influence of
Ozone on the Burning Velocity of Hydrocarboms. - L3
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Kinetics and Propagation of Flame (Cont.) Sov/2267

The infiuence of ozone on the burning velocity of hmiane was investigated

at i.fmospheric pressure in air mixtures, und in oxygen mixtures at a pressura
of 10 mm Hg,

AVATTABIE: Idbrary of Coagress
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PSHEZHETSKIY, S.Ya,; KAMENETSKAYA, S.A.; GRIBOVA, Ye.I,; PANKRATOV, A.V.;
MOROZOV, N.M.; POSPELOVA, I.N.; APIN, A.Ya,; SIRVATSKAYA, V.N.:
SIAVINSKAYA, N.A.; CHEREDNICHENKO, V.M.

Kinetics of the decomposition and explosion of ozone.
Probl.fiz.khim. no.2:27~38 159, (MIRA 13:7)

1. Inboratoriya kinetiki gezovykh reaktsiy Neuchno-issledovatel '-
skogo fiziko-khimicheskogo instituta im. L.Ya.Karpova.
(Ozone) (Bxplosions)
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PSHEZERTSKIY, S.Ya,, professor

Effect of nuclear radiations on reactions in gases. Khim, paunke i
prom. & no.t:509-515 's59, (MIRA 1378)
(Radiation) (Gases)
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5(4), 4(6) SOV/76-33-1-8/45
AUTHORS: Slavinskaya, N. A., Kamenetskaya, S. Ao, Pshezhetskiy, 5. Yao

TITLE: The Effect of Ozone on the Ignition cf Hydrocarbons (Vliyaniye
ozcna na vosplameneniye uglevodorodov) II. Igniticn of Butyleus
With Oxygen (II. Vosplameneniye butilena s kislorodom)

PERIODICAL:  Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 1, pp 45-49 (USSR)

ABSTRACT: The effect of ozone (I) on the location of the ignition point
and induction period of the ignition of a butylene (II)-
oxygen (III) mixture was investigated and compared with the
data regarding butane (Ref 1). (II) was obtained by the de-~
hydration of n-butanol on aluminum oxide at 280-300°C, (I) and
(III) as described in reference 1. Investgations were carried
out with gas mixtures containing 80% (III) (from the stoichio-
metric amount) in a heatable vessel. The ignition point of (II)
‘{8 somewhat lower than that of butane; the same applies to the
induction period of the ignition. The data (Fig 2) were cal-
culated from an equation found by N. N. Semenov. The values
E = 42.2 kecal or 44 kcal were obtained for the activation
energy. The effect of ozone is much stronger upon the ignition

Card 1/2 of (II) than upon that of butane. it a content of 2.5% (I) the
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. SOV/76-33-1-8/45
Effect of Qzone on ihe Ignition of Hydros rpans. II. Ignition of Butylene

xygen

O

achtivation energy decreases to E = B.85 kcal. This differencs
in the effect of (I) is explained dy the primary reactiom of
(1) or of the stomic (III) with hydreocarbon at the double
bonds, but not by the heat emission in the decomposition
O3 =165 02n The dependence cf the temperaturs on the pressure

whizh was cbserved near the ignition point agrees with the
thecry of heat ignitien. There are 6 figures, 1 table; and
2 yeferences, 1 of which is Scviet.

ASSOCIATION: Figziko-khimicheskiy institut im. L. Ya. Karpova,Moskva
(Physico-Chemical Institute imeni L. Ya. Karpov,MOScow)

SUBMITTED: May 31, 1957
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5(4), 11(2) s0v/76-33-2-5/45
‘ LUTHORS: Slavinskaya, . A, Yamenetskaya, 5. A,
‘ pshezhetskiy, S Ya.

TITLE: the Bffect of Ozone on the Ignition of Hydrocarbons (Viiya-

niye ozona na vosplameneniye uglevodorodov). I1II. The
Ignition of Cyclohexane with Oxygsen (111, Vosplameneniye
tsiklogeksana 8 kiglorodom)

PRRIONDICAL: Zhurnal fizicheskoy khimii, 1959,. Vol 33, Mr 2,
pp 271 - 275 (USSR)

iIn continuing investigations previously reported (Refs 1,2)
the primary reaction of ozone with cyclic hydrocarbons in
the ignition of the latter was tested. The scheme used in
the tests as well as the nethod for producing the ozone and
oxygzen has 21ready been reported (Ref 1). A gas mixture

was used which contained only 80% of the stoichiometric
amount of oXygen. It was found that an addition of ozone
lowered the ignition temperature (Fig 4) and the pressure
tnrechold for ignition (Fig 5), while the induction period
for ignition was avoided. Calculations for 2 gas mixture
sith 13.25% ozone Sho¥ (Table 2) that the activation energy
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zone on the Ignition of Hydrocarbons. SOV/76-33-2—5/45

ion of Cyclohexane With Oxyren

Lowered by the ozone from 43 kcal to 9.2 kcal. The
effect of the ozone on the ignition of cyclohexane is simi-
lar to its effect on the ignition of butane, but less than
in the case of the butylene ignition. The former is due to
a similar primary reaction of butane and cyclohexane with
ozone. The results obtained are in aceord with the theory
of heat ignition of N. N. Semenov and agree with the data
obtained by N. i. Kleymenov, I. N. Antonova, A. M. Markevich,
and A. B. Nalbandyan (Hef 3). There are 6 figures, 2 tables
and 3 Soviet references.

Akadeniya nauk S535R,Fiziko-khimicheskiy institut im, L. Ya.
-Karpova (Academy of Sciences, USSR,Physical-Chemical In-
stitute imeni L. Ya. Karpov, ioscow)

May 31, 1957
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Dmitriyev, H. T., Pshezhetskiy, S. Ya. SOV/76-33-2-36/45

The Radiation Oxidation of Nitrogen (Radiatsionnoye okisleniye
azota). IV. Temperature Dependence and the Part Played by
Tons in the Reaction Under the Action of Fast Electrons

(Iv. Temperaturnaya zavisimost' i rol' iomnov V reaktsii pod
deystviyem bystrykh elektronov)

Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 2, pp 463=470
(UssRr)

From the experimental results given in references 1 and 2 the
reaction mechanism of the nitrogen oxidation at reduced
pressure (1 mm Hg) can be explained in terms of the chemical
reactions of the nitrogen ions. In the present paper the
temperature function of the rate of reaction was investigated
at a higher pressure (1 atm) and undeT the action of fast
electrons with an energy of 200 kev. By removing the ions
concerned from the reaction zone with a special probe the
concentration of the positive and negative ions was varied.
Data are given concerning the role of ion recombination and
ion neutralization as well &s geveral kinetic functions.

CIA-RDP86-00513R001343510012-1"



The Radiation Oxidation of Nitrogen.

S0V/76-33-2-36/45

IV. Temperature Dependence and the Part Played by Ions in the Reaction

Under the Action of Fast Electrons

The energy of the electron beam was determined in 2 calori-

meter with distilled wateT,
analyzed spectrophotomet
of the testing apparatus i

observations were made:
about 6%. The amount of
time the gas remains in
proportional to the

(Fig 2). The equation expressing the reaction rate

function of the time 1is

vhile the nitrogen oxides were
rically. The schematic representation
s given (Fig 1). The following

the steady concentration of N02 is

N02 produced is proportional to the

the reaction zone and inversely

velocity of the penetrating radiation

(RG) a8 &

of second order (Table 2). The (rG)

of the oxide decompositicn is at constant conditions of 1 atm

and 400 C about 50 times largeT

than the (RG) of the oxide

formation. At concentrations below 2.5% N02 the N02 produced

ig proportional o the intensity of the irradiation
temperature the amount of N02

With an increase in

(Table 3).
increases;

reaching & maximum at about 200°¢c (Table 4). The values

obtained for the activation energy lie betwe

Card 2/3 1.7 kcal/mole.
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The Radiation Oxidation of Nitrogen. SOV/76-33-2-36/45
IV. Temperature Dependence and the Part Played by Ions in the Reaction
Under the Action of Fast Electrons

The energy reaction yield at 1 atm and 15-20° for an air
mixture is 1.3 - 1.5 molecules of I-IO2 per 100 ev and increases

with an increase in temperature to ca 200° to 3 - 3.5 molecules
of NO2 per 100 ev. The above mentioned experiments with

special probes showed that the (RG) constant is proportional
to the probability of the ionization of the nitrogen and that
the conclusion of the previous paper is correct (Ref 2).

The oxidation reaction is thus at the given ccnditions
determined by the primary N2 ionization and the secondary

recombination processes of the ionsg. The coefficients of this
temperature were determined as a funciion of the temperature.
There are 3 figures, 5 tables, and 8 references, 6 of which
are Soviet,

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova,oskva
(Physical-Chemical Institute imeni L. Ya, Yarpov, Hoscow)

SUBMITTED: August 7, 1957
Card 3/3
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5(4) 50v/76-33-10-31/45
AUTHORS : Pshezhetskiy,isnga;, lMorozov, N. M, Kamenetskaya, S. A., Sir-
yatskaya, V. X., Gribova, Ye. I.

TITLE: Kinetics of the Thermal Decomposition of Qzone

PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr i0,
pp 2306 - 2315 (USSR)

ABSTRACT : According to A. V. Pankratov and S. fa. Pshezhetskiy (Ref 1),
the quantum yield of photochemical ozone decomposition in 1i-

quid phase attains a value of 20. Investigations of the kinetics
of thermal ozone decomposition have not fully explained this
problem. Thus, values of 23%3-31 kcal were given for the activa-
tion energy in various publications. Further investigations of
this problem were made by L.S. Kassel! (Ref 2), Benson, and
axworthy (Ref 3). In this article, the authors measured the
reaction kinetics of thermal ozone decomposition at small,
medium, and high ozone concentrations and various reaction sur-
faces !: sithin a wide temperature range<.Experiments were made
under static and dynauic conditions (at low concentration). The
decomposition rate of ozone was determined at a pressure of

card 1/3 30-76C mm Hg and various initial ozone-hydrogen ratios within
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Kinetics of the Thermal Decomposition of Ozone 50V/76‘35’1O°31/45

{he temperature range 70-1700o The results of some typical
experiments are listed (Tables 1-3). The velocity constant of de-
composition. calculated according to the equaticn of second
order, varies 1in depencence on the ratio 02:0_ as well as the

nactual® activation energy which rises from 18 (95-97% 0;)
up to 27 keal (2-35% 0,). At very high and low ozone conceztrations,
the eqgaation of secona order holds with sufficient approxima-
tion. Extension of the reaction surface by & .7 times does not
change the reaction rate (Table 4). The factor pefore the ex-
ponent also varies with the composition of the gas mixture 5
(Table 5). In concentrated mixtures, it is sgallgr by 10-1C
than the number of double collisions, and 10°-.10% times greater
than the latter in dilute mixtures. An egiation for the reaction
rate was set up by the method of constant concentration which
was suggested by Schumacher and Glissmann (Ref 10). The factors
before the exponents and the activation energies were calculated
for the four elementary reactions of the process (Table 6). The
decomposition of ozone at the surface secrs to be heterogeneous
and of first order as confirmed by data by Harkevieh (Refs 6,7)-
There are 3 figures, 4 tables, and 24 referencas, 8 of which
card 2/3 are Soviet.
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ASSOCIATION: Fiziko-khimicheskiy institut im. L. Va. Karpova,Moskva (Phy—
sicochemical Institute imeni L. Ya. Karpov, Moscow)

SUBMITTED: March 31, 1958
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Dmitriyev, M. T., Pshezhetskiy, S. Ya. SOV/20-127 2- 37/70

s 5

Sensitization of Chemical Radiation Reaction by Mears of an
Ionic Charge Exchange

?oklagy Akademii nauk SSSR, 1959, Vol 127, Nr 2, pp 369-372
USSR

Unlike photochemical sensitization which is based on the
transfer of excitation energy, in chemical radiation reactions
sengitization may take place by charge exchange on the collision
of ions with molecules. This charge exchange makes it both
possible to attain an increase in the concentration of chemi-
cally active ions as well as a suppression of unwanted chemi=-
cal radiation processes. Sensitization by ionic charge exchange
was investigated on-the reaction of radiation oxidation of
nitrogen by oxygen. The N; ion concentration was to be increased

by the charge exchange of radiation-produced noble gas ions on
the N-molecules, He, Ne and Ar were used. As their ionizat*ion
potential lies above that of N, the following process was to

ocour: N, + X+-——O-N; + X (X = noble gas). Irradiation occurred

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510012-1"
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-Sensitization of Chemical Radiation Reaction SOV/20—127-2-37/70
’by Means of an Ionic Charge Exchange

with 0060, absorbed J-radiation was measured on the basis of
the dosimetric oxidation of Fell , Exposure time amounted to

70 - 150 h, temperature 15 -.300C, intensity of radiation

1013 - 5.1014 ev/bmzsec. Investigation was extended to the zone
of slight charge exchanges, in which there is still & linear
dependence between the amount of oxidation products formed and
adsorbed radiation energy (Fig 1), viz. mno decomposition of
reaction products occurs yet. Results are shown in figure 2.

A part of the air was replaced by various amounts of inert
gases, Despite sinking N- and O-contents, the reaction rate
rises with rising content of inert gas. The effect of noble
gases was investigated on the basis of the likelihood of an
electron transition in nonelastic collision:

——aieE >1 (a. = constant of the magnitude of the gas kinetic

collision radius, OE = variation of energy, h = Planck constant;
v = relative velocity of colliding particles). Table 1 shows the
computation results. For argon, the values agree with experi-
mental data, for Ne and He the relative effect computed is

Card 2/3 inversely related to experimental data. The cause is assumed %o
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‘Sensitization of Chemical Radiation Reaction S0V /20-127-2-37/70
by Means of an Ionic Charge Exchange . .

be a deviation of the distribution of positive ions from the
Maxwell distribution, or the production of excited nitrogen ions
in the reaction with Ne¥, A total coefficient ﬂ was computed
for the effect of the charge exchange (Table 2)., The effective
cross section of the charge exchange mey become for Ar ~ 1 ,
When diluting the N-O mixture with noble gas, p drops, which
fact may be caused by a recombination process concurring with

the charge exchange: X+ + 02 — ?4- T); « With high noble gas

concentration, there may also occur a neutralization of noble
gas ions at the vessel wall., Figure 3 shows the dependence of
the energy yield on the composition of the gas mixture and on
pressure. There are 3 figures, 2 tables, and 3 Soviet references.

ASSOCIATION: Figziko-khimicheskiy institut im. L. Ya. Karpova
(Physico-chemical Institute imeni L. Ya. Karpov)

PRESENTED: March 5, 1959, by S. S. Medvedev; Academician
SUBMITTED: 28, 1959 (Abstracter's Note: no month given)
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77221
30v/85-8-1-

Dmitriyev, M. D., Ps&ezhetskiy, S. Ya,

4

1 Water Induced

Edltor

in
he

Reactions of Nitrogen Dissolved
Ionizing Radiations. Letter to t

Atomnaya energiya, 1960, Vol 8, Nr

This communication contains Some representative da
about reactions of nitrogen with water and pr ‘
its radiolysis which the authors collected
purpose of comparison with knovn data about
reaction of nitrogen with oxygen. These processe are

important in nuclear engineering, and the authors vere

able on the bases of experimental data ©o investigate

their probable mechanism. The theoretical findings will
be the subject of the next communication. In the present
experimental work Co 0 7V—rays and fast electrons
used to oxidize the dissolved nitrogen into nitrat
nitrite and produce ammonia. 0.2 mev electron

from an accelerator through a 13 M

CIA-RDP86-00513R001343510012-1"



"APPROVED FOR REL

.—.iz__}\.r

EASE: 06/15/2000

of Niftrogen Dissolved 1 { 77221
Ionizing Radiations. vl Hoi-
itor

foil and 1.5 cm of air and entering the container
through an additional 1O}L aluminum membrane. This
membrane adhered closely to the liguid to prevent
reactions with a possible gaseous phase. The ab-
sorbed electron energy was determined by means of &
distilled water calorimeter comparing it to a constant
current heater. The calorimeter sensitivity was

2‘10—2 degrees/ﬁin.wgtt. Gamma rays originated from

1.4 and 20 kcurie coP® scurces. Exposures were per-
formed in glass or stainless steel ampules. Gases were
dissolved under pressure into pidistililates. During
exposure the 1lon concentration was determined measuring
electrical conductivity. After exposure the calori-
metric determination of ions utilized the following
reactions: disulphophenol acid and ammonia for the
@ -naphthilamine and sulphanil acid for
mercuripotassium iodide 1in alkaline solu-
ammonia ion, reacting into mercuriammoniuvm
1owest 1limit of these methods was

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510012-1"
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Reactions of Nitrogen Dissolved in Water 221
Induced by Ionizing Radiations. Letter SOV/59—6—1-15/29

to the Editor
approximately 1073 mgm. Figure 1 shows the relation-

ship between the nitrate and nitrite yileld and the
aboorbed radiation energy at different gas pressures.

Fig. 1. Nitrate and nitrite
concentration vs. absorption
of radiation energy. ~Ailr
pressure (in atmospheres)
(1) 100; (2) 20; (3} 1.

ConsenTraTicn

'

Encrs i b ser hed > L‘x//'cm},IO

Card 3/11
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Reantiono of MNitrogen Dissolved in Water Induced 77231

by Ionizing Radiations. Letter to the Editor Ov/69-8-1-15/25
The amount of bound nitrogen 1is pvooortLonal to the
absorbed radiation energy up to 1019 or 1020 eV/bw3
At higher values of absorbed energy the proportionality
fails as seen on Fig. 2 whish represents data from

fast electron exposures. . 3 -
o Encqyy absiched, eviem’® 10

o

Filg. 2. Nitrate and
nitrite ion concentration
vs. exposure time to
electrons of 200 kev (gas
pressure 1 atm): (1)
nitrogen; (2) air.

=€ Jeas

A NTymedjoeygm3

-~
Q

o
1

Cencentoicn

NG am

+ ki
Card 4/11
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Reactions of Nitrogen Dissolved 1n Water 77221
Induced by Ionizing Radiations. Letter Sov/89-8-1-15/29
to the Edltor

If during the experiment one supplles gas to the solu-
tion, the speed of the reaction remains constant, as
seen in Table 1.

Table 1. Reaction speed versus ledgth of exposure. .
(1 atm of air pressure over the solution, intensity

of radiation 1.8-10%7 ev/cm3-sec)

’ ReacT -
rength a4 e | Seeed conted
of _ o€ th
c”““"\"n\'fmn fo Iq""l / first on JTI‘
lo 7m-l/:-.? Jemd. s 1o~ sec=t

exposure

1.05 1,20 1,51
2,95 0,59 {.48
65,02 0,37 01
£,94 .15 (R
8,60 U, 054 1,5

0,014 1

Card 5/11
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Reaétions of Nitrogen Dissolved in Water 77221
Induced by Ionilzing Radiations. Letter Sov/89-8-1-15/29
to the Editor

Consequently the energy yield 1is constant. One also
sees from Fig. 3 the relationshlp between the reaction
speed and pressure. 0 ! : J

A

Fig. 3. Nitrate and nitrite
concentration produced by
jy—rays, vs. gas pressure.

Radiation intensity 1.79-10%H

and NO
3
©

3

S

mel /R 0"

ev/sec-cm3, 50 hours of ex-
posure: (1) nitrogen;
(2) air.

/o

e

ConcenTration of NO
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" Reactions of Mltrogen Dissolved in Water
Induced by Ionizing Radiations. Letter
to the Editor

Table 2 gives the nitrite/nitrate ratio as Ffunction
of absorbed energy, while Table 3 gives the ratio
of ammonia to the sum of nitrate and nitrite.

Table 2. Nitrite to nitrate concentration ratio versus
absorbed energy.

Absorbed | Nitmte To artrate concealratio, ralio

2""57, T

av/cru" N'r""i_):f‘_; LLTrﬁ o 4"‘,'

1 K 50 1 aTm

0.7
0,4
0,1
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Reactions of Nitrogen Dissolved in Water 77221 '
Tnduced by Ionizing Radiations. Letter sSov/89-8-1-15/29

on the Editor

Table 3. Ratio of ammonia and ~ombined nitrate and
nitrite ion yields versus absorbed energy.

Relahive yu.ld ¢C ammowian 1OWS

Absorbed

energy, |

N, Progtn , alm ‘ A
fiieie Juih i i S 5
ev/iemd t 100 bl atm

13s ' N 1,3
lo!u
1022

Further ylelds measured by the authors are given in
Table 4 and 5.
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Reactlons of Nlitrogen Dissolved in Water 177221

Induced by Tonizing Radlations. Lette YA =
on the Editor etter S0v/89-8-1-15/29

Table 4. Relative yield of nitrite
. and ampgonia fro
nitrogen pressure (absorbed energy 2.2-1019 ev/cm3)t.n

' Pregsure - . T
o 3 INOL NG, l:\.'n,;z/'(.\;n:]m\'nn,

!
[
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"Reactions of Nltrogen Dissolved in Water
Induced by Ionizing Radiations. Letter S0v/89-8-1- 15/29
on the Editor .

Table 5. Energy yield or reactions of nitrogen
dissolved in water.

Prescore ; COMPOSIT'OI’\ Nitete Ammon.a. y“'a"i of ,

cver Yhe F th < b mi—,.

Sctv b oy s :‘ A4, 3 yn_lJ‘ yre ldJ vua n.ya'
’ 70 aTomg /100 e

mot /100 ev mal/laa e wmol f100 av

TTIAW 0,016 0,054 0,108 0,18
SON, + 200, 0,032 0,021 0,085 0.44
Ny 56O, 0,028 4,008 0,052 0,09

100 N, 0,138 0,218 0,472 0,83
100 N, 0,218 0,283 0,730 1,23
S0 .\2 1200, 0,204 0,171 0,615 108 !
100 N, 0,267 0,342 760 1,37 f

!
|

I

]

|

1

|

} SONL 200, 1,068 0,057 0,203 0,33
1

i

|

{
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?ezctions of Nitrogen Dissoclved in Water 77221
nduced by Ionizing Radiati t v
v Ionizing Radiations. Letter S0V/89-8-1-15/25

on the Editor

Tnere.are 3 figures; 5 tables; and 9 references

8 Soylet, 1 U.S. The U.S. reference is: J. Tf!rw';*ht
J. Linacre, W, Marsh, T, Bates, Conference on Eie ’
Peaceful Uses of Atomic Energy, Paper 445, vo1 7
New York, 1956, p 550. ’ !)

,

SUBMITTED: January ©, 1959
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S, vsvol(B) §/076/60/034/04/30/042
BO10/B009

AUTHORS: Dmitriyev, M. T., Psheznetskiy, 8. Ya. (Moscow)
[ocrr 7o T A TR

TITLE: Radiation Oxidation of Nitrqgenx V. The Kinetics of Nitrogen
Oxidation Induced by y-Rays and the Part Played by Ion Recombina-
tion Proceasses

PERIODICAL: gZhurnal fizicheskoy khimii, 1960, Vol. 34, No. 4, pp. 860 - 887

TEXT: In earlier papers (Refs. 1,2) it has been observed that even at pressures
below 1 atmosphere in the reaction kinetics of nitrogen oxidation induced by

gamma radiation1g considerable reduction of the constant of reaction rate is
caused by the recombination processes of inversely charged ions. Since theae
processes depend to a great extent on pressure, the reaction kinetics was studied
in the present paper within the range of pressure from 1 torr to 150 atmoapheres

at tenperatures of from 15-25° and 1500. The gamma radiation of(k§0 (1.4 and

20 kC) wes used and the amount of energy absorbed was determined by means of the

dosinetricsl reaction of iron oxidetion (F92+ -3 Fe3+). The measured values show
that the amount of_lIO2 obtained is proportional to the duration and intensity of

Card 1/2
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Radiation Oxidation of Nitrogen. V. The Kinetics of s/076 60,/034/04,/30/042
Nitrogen Oxidation Induced by y-Rays and the Part B010/B0O09
Played by Ion Recombination Processes

irradiation. The ratio N,0 : §O, jncreases with increasing pressure. The N20 yield

is as little as 1/2 to 1/3 of the NO, yield. The pressure jincrease up to 1 at-
mosphere causes the energy yield to ﬁrop, at pressures above 1 atmoasphere the
yield increases to reach a value of 5-6 molecules of NO, per 100 ev at 150 at-

mospheres (Table 1), The dependence of the reaction rate upon the composition of
the reaction mixture corresponds to an egquation of the second order; while the y
dependence of both the reaction rate and energy yield on pressure deviates from
this equation. This deviation is held to be due to the ion recombination. Ta-

bles 2 and 3 contain the values of the dependence of the recombination coeffi-

cient upon pressure. Data concerning the relation between the constant of the
reaction rate and the coefficients of ion recombination are also given. The au-
thors conclude by thanking Ye. I. Zolotarev, Ye. V. Bol'shun, 2. I. Vyazovikina,

and F. M. Rappoport for their assistance with the measurements. There are 6 fig~
ures, 3 tables, and 11 references, 7 of which are Soviet.

ASSOCIATION: Fiziko-khimicheskiy ingtitut im. L. Ya. Karpova Moskva (Physico-
chemical Institute imeni L. Ya. Karpov, Moscow) -

SUBMITTED: July 9, 1958
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8/076/62/034/c5/05/038
3013/202

arteh, To fa., Kozenstsiays, 5. Aey

ros Dasa of Goone - Oxygea Gas Mixtures

s TeTu

fehnckoy kbimil, 1960, Vol. 34, Yo. 5

£irl cut whother thare ls = relationship
slow deocrpoaition and the vuraing rate of
r3t-arsd $h3 gropasation velootty of the
azane with oxygon in & horirontal glass
t gerved for daloraiatng the flaze p
3 sea 4 s (758 1) The flazo frond ar
1t2ally with A acvie camsra, The results odtained
aza srrpazad {(Flge 2) with the rennlte cbtained by
saf. 3) ard A. 3. Sizarz ezd Ao T, Grosse (Ref. 4). A good
tount euaang thea Lryerizental dats gbtained for the de-
Ahe turnizg rave cn the o3s oixture coopesition, are in

el %o
L

11dovioh-Frank=
ranay squation (ant, 7). %he caloulated absolute valuea
<2 ko czpsrimantal onas. 4 coapsrison belween data given
fsea 2af. 4 snl the pspar by T. Karsan (Ref. $) reveal-
3 burafag rets of asone in oxygen oixtures aorresponds %o the
reasctioa kinediaa of Aharzel ozane degospasition. ¥. ¥e Seasnov ie
peaileonad in Mu3 text. Thers ary 2 figures, 1 table, sad 11 referencess
4 5ovin%, 6 Ararlean, and 1 Qemaan.

{4k tha values caloulated trom the Ze

netttut im. L. Ya. Xsrpovs

ASEGEIATIONG Tistko-khimichaskiy i
1 Chesistry imeal L. To» Tarpov)

({Znatitute of PRysice.

ATRATIIAD vay 25, 1958
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5/076/60/034/06/03/040
/[ 000 BO15A061
S'd5008
AUTHORS: Slavinskaya, N. A., Kamenetskaya, S. A.; Pshezhetskiy, 5. Ya.,
Vasil'yev, L. A. (Moscow) el

TITLE: The Influence of Jonizin adiatioé’on the Kinetics of the
Oxidationand Ignition of Butane. I. Formal Kinetics
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6,
pp. 1169-1175

TPEXT: The influence of fast electrons and of a static discharge on the
formal kinetics of the chain reaction1of butane oxidation with oxygen

was exazined. An electron accelerator was used, and the pressure in the
reaction vessel was changed from 582 to 640 torr, and the temperature from
40 to ZSﬁOCa The strength of the discharge current was measured with au
MBJT-2H (MVL-2M) cathode voltmeter. It was established that irradiaticn
with Fast electrons accelerated the butane oxidation and decreased the
{nduction periocd and the effective activating energy. The latter fells

from 45 to 15 kcal/mole with an increase in the radiation intensity. The
effect of radiation on the reaction kinetics is mainly due to the b/><//

Card 1/2
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8156
The Infiuence of Ionizing Radiation oa o - 8/076 60/5%%706/03/040
Kinetics of the Uxidation and [gnitivn of B015/B061

Butane. I. FPormal Kinetics

formation of primary active centers of the chain reaction in the ioniza-
tion and excitation of the molecules, and to the reactions of atomic
oxygen with carbon, On the basis of N. N. Semenov's theory of branched
chain reactions, the results of the tesis were analyzed, arnd agreement
with the theory was established (Table 1, data on the rate of formation
of amctive centers and chain reactions; Table 2, values of the effective
activating energy). Tests on the ignition of butane with oxygen in a
vessel heated to 5200C showed that radiatioa shortens the induction
period of the ignition of the mixture, and that the character of the
dependence corresponds to that of the effect of radiation on the kinetics
of the oxidation. N. M. Emanuel' is mentioned in the text. There are

6 figures, 2 tables, and 4 Soviet references.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova Moskva
(Physicochemical Institute imeni L. Ya. Karpov, Moscow)

SUBMITTED: May 25, 1958
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.

AUTHORS: 1., _Punkratov, A. V..

4
TITLE: The Critical Diameter and the lonion Rate of Liquid

\\_Qz0ne_Solutjons

PERIODICAL : Zhurnal fisicheakoy khiwii, 1960, Vol. 34, No. 7,
. PP -vww..:.o_ .

TRXTi According to the theory of Yu. 3. Khariton (Ref, 1} the critteal
diameter of an erplosive s the nfnfous diameler of & cylinirical charge

in which a stable detonationat a constant rate may sacur, The critical
dilameter of the erplosive [s proportional to the duration of the reaction

1a the front of the explosive wave and this duration is inversely propor-
t{onil %6 the reaction rate, In the present work tha dependenze af the
aritical diameter ou the coapoeition of the liguid a-a:.b-..uv: 11luted

with ozxygen or carbon tetrafluoridejis investis 3, The experinental
apparatus i» shown schexatically in Pig. !. The explaeion wan started by

lesd azide in a suiltable apparatus (Fig. 2), an) for axpecizents with v&*\

Card 1/2 -
3

e . 2 g

<o % U

81970

The Critical Diszeter and the Explosion Bite u\od\ao\o:\aio.\oﬁ
2019,2070

azygen - o1one sixtures the gaseous aizture was condeasnd in s receiver
{(rig. 3). the ured values (Tsble 1, ozygen - ozdne aixiures with
37-40% 0g1 Table 2, ATC ou_.u-u—- 3, 32-95% ou_ Tatle 4, exparizents in

23al1l brass tubes with heterogeneous slxturess Table 5, uv»:ou sixtures)

shos that the erplosion properties of osone are deteratned principally

by the character of the kinstics of detomposition, i.e., by tha azall
activation enwrgy and the large factor of the exponestial fusction, The
relation obtsined beteesn the critioal dinaeter anl the coapoaition of tha
solutione agrees with the abave-zentioned theory of the critical diazeter
of stable detonation Mensuresente on the rate of explosion of an ozone -
oxygen alxture vith 96% ozone (Teble 6) showsd that the rute of Jetomatlon
is not proportional to the ozone concenttation. A, P. Belynyev i3 nsntioned
in tha text. Thers are 5 {igures, 6 tables, and 6 Cariet referancer.

ASSOCIATION: Pistko-khizicheskly in-t im L. Ya, Kurpava
{Physicocheaical Inatitate jzeni L. Ya. Xarpor)

SUBMITTED: Pedruary 22, 1358
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POLUEKTOV, V.A, (Moscow); PSHEZHETSKIY, S.Ya. (Moscow); CHEREDNICHENKO,
V.M. (Moscow)

. . : . nd
Critical conditions for the inflammation of butane with oxygen a
the effect of surface. Zhur. fiz, khim, 35 no.2:389-392 F 161,

(MIRA 16:7)
1, Fiziko-khimicheskiy institut imeni Ksrpove.

(Butane)  (Combustion)
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TITLE: Radiaticn
cxigaricn of nitrogen by
nitrogep molecule and

PERIODICAL: Zharral fiz

TEXT: 1n previcua papers (Ref, !': Sb.

1zluzheniy na necrgani.hoqklje 1 crganicneskiye sistemy
incrganic and organic syst ems), izd-ve 4N SSSR,
32. 2418,

1cnization ¢f N, molecules and may

ionizing radiabticn on
M. 1958, p. 453 Ref. 2: Zh. fiz.
that cxidaticn of nitrcgen 1s cauged by

be accelerated by incrzasing the concentration ¢f H2 1008,

Dizitriyev, M. T. and Pshezhetsk:v, S. Yg‘
sxidusion of niwrogen. VI

shurge sxchange bekween the
1ons of

Ve 35y no. Sy 1‘961’

icheskoy khimii,

khimiti,

CIA RDP86 00513R001343510012 1

2h09 _
5/076/6!/035/005/002/008
B101/B218
(Moscow)
Sengitizaticn of t%the
inert gzases

1010-1018

"Deystviye lonizirurushchikh

fEffect of

1378) it was found

Z
Ssch an

iacrease in concentraticn can be brought accur by +ramfﬂfrﬂng an electrecn

from the N, molecule to positive
[4

&

The authcrs studied the sensitizaticn cf

APPROVED FOR RELEASE: 06/15/2000

inert-gas ions:

N, <+X*~e-N + X (1).

radraticn 911dat1un of N2 by mearnrs
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24019
S/0?6/6!/035/005/002/008
Radiaticn cxidatice cf ritrcgen. |, R101/B218
of rezctien i, Scme dats havs adlready teen putlished (Ref. 3: Dokl,
AN BSSR., 127, 369, '282). The methed .y descrited 1n Refs. 1, 5, and 6
(Ref. S: Zh. fiz. khimii 33, 463, 1959; Ref. 6: 1bid,., 34, 880, 1960).
Two series of teats were pg;fcrmed: a) mixtures of N2 and He were

1rradiated at 1-150 artm abecve a water surfacae; 3} the exidatior rate ¢of

N. in NZ +02 mixtures was studied as a function of the absorbed energy,
<

of pressure. and of the vompositien of the mixtures. beth in tae presence
¢ He 2t 0-150 atm, ard in the presence ¢f Ne and Ar at ! atm, A linear

relaticn betwsen the formed N02 and the abscrbed energy was found fer

mixtures of air and He, Ne or Ar. Fig. 2 repressnts the reacticrn rate as
a function of pressure up tc ! atm; Pig. 4 shows the same as a functicn ef

compositicn if part 5f the mixture N2-+02 is replaced by inert gases., If

the latter had no effect, the reaction rate would follow the dashed lines.

Table 2 gives some typical energy yields. Ienization ang charge exchange
k, .

in mixtures of N, +inert gas are given as: N? —ﬁ—4—>Né +e  (3);

Card 2,8
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24019 .
S/076}61/055/005/002/008
Radiation oxidation of nitrogen.., B101/B218 -

’ k . o
X2 5t o (4); x++z¢2.—5— N, +X (5); [x]‘=(k2/k3)]_x]/pr2] (6); the

formation rate of I, ions is given by: a[m3)/at =1 ([x,] +8(x]) (1),
where [3=k2/k1. fanle 3 shows values of 8 as calculated from Eq: (7). 1In

the presence of 02, also recombinations of ions: X++02- —>X +02 (2) may

occur. Besides, the following reactions may take place: N2++02—4—v ,\72 +O;(9);

k k

5 - . ’+.:. -_< . . ot -_6_' - I'e .
02+e—k>o2 (10); N .02——>N2 +0, (11); % +0, =X +0, (12);
NZ+02—7>N0++NO (13). One ob%ains: v =l (3] +8' [x]) [0,] (19), where

B! = (k3/k2)(k1 kaLX]/[_Nz])[NZ]/[X] (20). B' decreases with increasing

concentration of the inert gas (Table 4), which is caused by the
recombination process 2. I% may also be seen from Table 4 that the
recombination coefficient « is strongly reduced if the oressure rises. The
sensitizing effect of the inert gases is due to the ratio Ee:Ne:Ar:‘l‘:’TﬂG:hA_O.

The action of the inert gases is due 1o their charge iransfer in collisions

Card 3/8 ‘
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Radiation oxidation of nitrogen... B101

with the N, molecule. There are 6 figuies, 6 tables,and 6 Soviet-bloc
references,

ASSOCIATION: Institut im. Karpova, Moskva (Institute imeni Karpov, Moscow)

SUBMITTED: June 26, 1359

Y

¥ig. 2: Reaction rate as s function of
pressure. Exposure 112 hr. Meximum
intensity of irradiation 1.6-1014 ev/cmj.
Temperature 21°C. (Cenzcity of the
ampoule 30 cmd. Legend: 2) initial

air pressure 200 mm Hg; 6) 70 mm Hg;

1; air; 2) argon; 3) neon; 4) helium;

X) pressure, mm Hg; %) reaction rate,

t

molecules/cm” - sec.

@ Lxapociny peavyiy, sanexymijes? cou
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2029 5/076/61/035/010/013/015

B106/B110
/. 6(00
AUTHORS ¢ Yermakova, S. K., Cherednichenko, V. M., and
Pshezhetskiy, S. Ya.

TITLE: Reaction kinetics and inflammation of nitrogen dioxide with
n-butane

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 10, 1961, 2352-2357

TEXT: The authors studied the reaction kineties and the inflammation in
the system N02 - n-butane, since the kinetics of reactions of NO2 with

higher hydrocarbons had not yet been studied. Fig. 1 shows the experimen-
tal arrangement used. The measurements were carried out statically. The
reaction rates were measured both photometrically on the basis of the
decrease in NO2 concentration, and on the basis of pressure changes in the

system. The kinetic measurements were made at temperatures of 250 - 450°0C
and pressures of 8-~35 mm Hg, and the limits of inflammation were determined

at 375 - 5259C and 20 - 170 mm Hg. The reaction of NO2 with n-butane was

found to be of the order of 0.7 with respect to butane, which resulted
Card 1/6 b#//
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2829%, 5/076/61/035/010/013/015
Reaction kinetics and... B106/B3110

from the dependence of the reaction rate on the partial pressure of butane
at 300°C. The order with respect to NO, is approximately 1.4, The over-all
reaction order 1s about 2.1, and does not change even on trangsition to tem-
peratures of 400 - 450°C. When measuring the temperature dependence of
the reaction rate, an MI0-2 (MP0-2) galvanometer oscilloscope had to be
used at 400 - 4509C for measuring the photocurrent, as the high reaction
rate did not permit a visual measurement in the initial stage of the reas-
tion. Fig. 4 shows the temperature dependence of the reaction rate.

From the ascent of the straight line in this diagram., the activation
energy of the reaction was determined to be 30 kcal/mole. Therefore, one
obtains the following kinetic squation for the rezction of N02 with

n-butane: w = koexp(--SuOu104/RT)(C4H1O)O’T(N02)1"4 (1), A particular

feature of the reaction studied is the monotone increase in pressure during
the reaction. It is assumed newadays that the primary event of the reac-

tion is the formation of a radicals C4HIO + NO2 = C4H9 + HNOZ;

(AHA14 keal/mole) (2). Subsequently, either a nitroalkane or an alkyl
nitrite is formed from this radical with NO2, Both possibilities are
\/ﬁ/

Card 2/ ¢
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Reaction kinetics and... B106/B110

almost equally probable (Ref. 6: T. V. Fedorova, A. P. Ballod,

A. V. Topchiyev i V. Ya. Shtern, Dokl. AN SSSR, 123, No. 5, 1958). The
thermal stabilities of nitroalkanes and alkyl nitrites differ very much,
as the decomposition of the former is characterized by much higher
activation energies (39 - 53 kcal/mole) and lower values of the pre-ex-
ponential factor than ihe decomposition of the latter (36-38 cal/mole,

1.,8u1013 - 3»1014)(Refu 11: see tow). Under the present experimental
conditions, nitroalkanes accumulate in the initial stages of the reaction,
while the alkyl nitrites decompose to form gaseous products. This is
probably the cause of the pressure increase from the beginning of the
process. Fig. 5 illustrates the measurement of the inflammation limits
for mixtures of the composition C4H10 + 6.5 NO,. Assuming that the in-

flammation be a thermal explosion, the effective activation energy of the
reaction which gives rise to inflammation was calculated to be 28 kcah&dm.

This value is close to that obtained for the slow reaction of NO2 with

n-butane (30 kcal/mole). This fact and the above-mentioned constancy of
the over-all reaction order with an increase in temperature suggest that
the critical conditions of inflammation obey the kinetic laws of the 81011/

Card 3/6
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reaction. Two papers by A. B, Gagarina and N. M. Emanuel' are mentioned
(Ref. 7: 2Zh, fiz. khimii, 33, 1641, 1959; Ref. B: Zh. fiz. khimii, 33,
1872, 1959). There are 5 figures, 3 tables, and 12 references: 7 Soviet
and 5 non-Soviet. The three most important references to English-
language publications read as follows: W. A, Rosser, H. Wise, J. Chem.,
Phys., 26, 571. 1957; Ref. 11; E. W. R. Steacie, Atomic and free radical
reactions, N. Y., 1956; P. Gray, Proc. Roy. Soc., A221, 462, 1954.

ASSOCIATIONs Fiziko-khimicheskiy institut im. L., Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED: March 4, 1960

N
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AUTHORS: Sorokin, Yu. A. and Pshezhetskiy, S. Ya.
,f—“—‘

TITLE: Formation of hydrazine under the action of y-radiation on
ammonia in ligquid and solid state

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 4, 1961, 880-883

TEXT: The authors studied the formation of hydrazine N2H4 in liquid and

golid ammonia under the %ction of y-rays. Ammonia was treated in quartz

ampuls with y-rays of Co O with an activity of 2.104 curie for 10-104 min.

The radiation intensity was varied between 25 and 790 r/sec. Ammonia was .
removed by evaporation after irradiation. N2H4 was determined photo- VZ

colorimetrically in hydrochloric ecid solution of p-dimethyl-amino

benzaldehyde. In tre liquid phase, the N2H4 yield increases with

decreasing temperature. It decreases, however, abruptly by one order of
magnitude after overstepping the coagulation point of ammonia (-78%C). The
temperature dependence of the N2H4 yield in the liquid phase corresponds

card 1/9
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to an activation energy of 3—4 kcel/mole. The authors explain the
above-mentioned influence of the phase condition with a change of formation
conditions of NH2 radicals. According to their opinion, the following

-3 NH,+E

sssential reaci...s lead to tne formation of N,H : (1) NH e
274 EA ]9
(2) FH, + NH,~—> N2£I4; (3) KH + NHB—-«»NQH4, The concentration of NH,

radicals depends on the recombination of hydrogen atoms (H) with their

initial KHQ radical. The withdrawal of an H atom from the initial NH2

radical is easier in the liquid than in the solid phase. Therefore, any
iccaptor of H atoms should increase the HZHA yield. The acceptor should
-

o more efficient in the solid phase. Propylene was used as acceptor. To
liminate, as far as possible, the distortion of the solid ammonia lattice
by the acceptor mclecules, the authors made parallel tests with propane
which is no acceptor for E atoms. The N2H4 yield in solid ammoria was
shown to increase with increasing amount of propylene. Equal amouats of
propane had no effect. In liquid anmonia, the N2H4 yield did not rise

T
o}
2
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with the addition of propylene.- Although this confirms the agsumption of
the effect of & recombination of H atoms with the NH2 radicals, other

offects are likely to participate guch as the difference jn recombination
conditions of NH, radicals on formation of LS9 (as well as of the

reaction of NH radicals with NH3 olecules). The 1iquid phase favors both
the formation of NH2 radicale and their jpnteraction. In the solid phase,
there is no such mobility, and ;ecombinapion of the NH, radicals, or of NH
with NHB’ hardly occurs. These reactions are not favored by low tempera-

tures either, as was confirmed by the electron paramagnetic rescnance. The .
results obtained guggest that there is practically no reaction in the solid ’
phase. It appears that the reaction starts during the thawing of V><
irradiated specimens when the particles have regained & certain mobility.

The negative temperature dependence of the N2§4 formation in liquid ammonia

may depend on: (1) N2H4 decomposition. Since with low N2H4 concentrations

negligible amounts of radiation are absorbed by its molecules &s compared

card 3/9
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w#ith those of ammonia, the NZ'H4 d
interaction with; for instance, NH2

sccelerated with
J234 content.

(reaction 2, for instance) with
leads to a nonlinear dependence of the N234

rising temperature,

dose so that the N2H4 concentration must

of sufficiently high energy doses.
deviations from linearity in the range of
of diffusion of NH2 radicals from the tracks

thus making recombination and N2H4 formation

o the value of the negative
xcal/mole. The autho:

corresponds t
magnitude of 3—4

0.2 molecules/ev correspond to the value

ecomposition_should be mainly due %o

or NH radicals.

Experimental data,
the doses used.
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the

Such reactions are

which must lead %o & decrease in the
The cooperation of the formation reactions of N2H4

the above-mentioned decomposition reactions
concentration on the energy

attain steady values in the case

however, show no
(2) Acceleration
with rising temperature,

less probable. This mechanism

ctivation energy in an order of
! N2H4 yields of about

termined in Ref. 1 (Ye. V.

Bol'shun, S. Ya. Pshezhetskiy, I.A.Myasni vs\Sborn° Deystviye
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ioniziruyushchikh izlucheniy na neorganicheskiye i organicheskiye sistemy
(Effect of ionizing radiation on inorganic and organic systems),Izd.AN
S5SR:1958,p.184) on irradiation of liquid ammonia with fast neutrons
(about 0.7 moleculeé/100 ev), There are 4 figures, 1 table, and 1 Soviet-
bloc reference.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

PRESENTED: January 20, 1961, by S. S. Medvedev, Academician

SUBMITTED: October 20, 1960
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Pshezhetskly, Samuil Yalcovlevioh Lo

i [ B

Mekhanizm radiatsionno-khimicheskikh reaktsiy (The Mechanism of
Radlation Chemical Reactions). Moscow, Goskhimizdat, . 1962. 306 .
Errata slip: 1nsertod. 4000"’opies pranted. :

Ed.: Ts. I. Zalkind, Tech. Ed.: V. F. Zazul'skaya.

_ PURPOSE: This book 1s-intended for~ scientists, ohemical engineers,

e

and grauuate students as an introduction to radiation chemistry.

COVERAGE° The book reviews progress in: radiation chemistry through
1962, chiefly on the basls of non-Soviet literature. The text 1s
concerned primarlly with gaseous reactions and to a lesser degree

" with reactlons in condensed phases. Polymerization and conver-

sions of polymers are discussed only! briefly.‘ The author thanks
V. L. Tal'roze for reviewing the manuscript. Sovliet and non-
Soviet references are glven at the end of each chapter.
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AUTMORS: gorokin, Yu. i and Pshezhetskly, S .

PITLE the formation of nydrazine during J’irradiation of solid
and lLiquid ammonia ) )

SOQURCE: frudy 1I Vsesoyuznogo,aoveshchaniya po radiatsionnoy khi- -
mii. Bd. oy D g, Polak. loBCOW, Tzd-vo aN SSSR, 1962,
279-281 -

pEXT: The effect of the state of phase on radiolytic processes was
investigated in the case of hydrazine, which was prepared by irra-
diating liquid and solid anmonia. Experiments tO establish the Te-
lationship betveen the yield of hydrazine and temperature‘during
irradiation indicated thuat the yields jncreased with decreasing
temperatures of liquid NHB’ but decreased sharply on reaching the

freezing point of ammonia and were jower in' the solid state (by ap-
proximately one order of magnitude). This temperature dependence in
the liquid state 1s assumed to be due %o decomposition of hydrazine.
_ The required activation energy was 3 - 4 kcal/mole. The observed
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AUTHORS: Slavinskaya, N. A., Kamenetskaya, S. A., Pshezhetskiy, B
5. Ya. and Zhitneva, G. P,

TITLE: A study of the kinetics of the chain oxidation of butane
in the vapor phase, under the action of fast electrons

SOURCH . Trudy II Vsesoyuznogo‘soveshchaniya po radiatsibnnoy khi-
mii. Bd. by L. 5. Polak. Moscow, Izd-vo AN SSSR, 1962,
353-356

TEXT: Kinetics of the aerial oxidation of gaseous butane were stu-
died under steady irradiation with fast electrqgs (theaener y ab-
sorbed by the gas p being 0.6, 1.2 or 2.4 x 10 ev/cmj.sec§ at

613 - 640 mm Hg and between 185 and 257°C, to elucidate the mechan-—
ism of such reactions. The intermediate oxidation producits were
estimated polarographically, the unchanged butane chromatographi-
cally, and the reaction rate was followed by the increase in pres-
sure, Ap. The log Ap/time plots were linear in all cases, as pre-
dicted by the kinetic equations derived for branched-chain mecha-
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nisms by N. N. Semenov. Both the initial number of active centers,
n,, and a parameter characterizing the extent of chain-branching
increased linearly with increasing intensity of irradiation, whilst
the effective activation .nergy was decreased. s mathematical treat-
ment is presented, showing that the rates of oxidation of hydrocar-
bons under constant irradiation may be described by branched-chain
kinetic equations, the actual parameters being a function of the
irradiation intensity. The relative increase in n, under the action

of irradiation was comparatively lower at higher temperatures. The
effect of radiation on chain-branching is ascribed to the action of
the irradiation on intermediate oxidation products (aldehydes and
peroxides); these products were shown to decompose in proportion to
the .duration of irradiation. There are 5 figures.

ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Kurpova (Phy-~
sico-Chemical Institute im: L. Ya. Karpov)
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HURS: Slavinskaya, ¥. A., Zhitneva, G. P., Kamenetskaya, 3. 4., and

Pshezhetskiy, 3. Ta.

TITLS: u{lact of ionizing radiation on the kinetics of butane oxida-
tion. 1II. Reaction mechanism

PRRICUICAL: Shurnal fizichneskoy khimii, v. 36, no. 6, 1962, 1293 - 1298

TuXT: The first section of this report (I) (N. i. Slavinskaya, 3. A.
Lamenetskaya, 5. Ya. Pshezhetskiy, L. a. Vasil'yev, Zh. fiz. khimii, 34,

1169, 1960) dealt with the formal kinetics of chain.reactions in butane
oxygen oxidation. This section describes studies of the oxidation LAL/
mechanism of butane under fast electron irradiation with particular

attention to its effect on the ramification of the reaction chain. The

source was an cleciron accelerator with extracted beam of three intensities
25, 50, and 103 -a. The eleciron energy absorbed by the gas was determined

from the decompbsition of nitrogen oxide: 0.6 at 25/ua, 7.2 at 50,a, and

2.1‘,-1()159\:/0.':3 at 100 «a. The reactin rate vas measured by the method des-
Card 1/3 /
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rived in I. Sesides the chromatographic determination of butane, also
be products of its partial oxidation (peroxides and aldehydes) were also
tudi polarographically. ZIZxperimental conditions: initial opressure of
h ne - air mixiure = 613 mm Hg; temperature = 185 - 257 C. Thne
sure dependence of the reaction rate was recorded at twro radiation

ae
s

rf'

©

ct cr n

o

. 11 . ) -
intensisies (1.2-10 15 and 2,410 ev/cms.sec) .As in I, the main para- VJ/
metcrs. of the re?Culon kinetics were determined from exnerlmental curves,

zsted by N. I. Semenov {0 nekotorykh problemakh

e preblems of chemical kinetics) Izd-vo AN S3SR,
reactions. It was found that the effective uCtl—
sed and the number of initial active centers n

o]
ané the ramificnation factor { increase as radiation intensity rose. This
is consistent with the previously determined dependence of these para-
meters on the intﬂnsity of the electron beam.iccelerated accumulation of
uoroxldes and a2ldehydes was found with rising intensity of the electron
Examination of their concentration 'as e function of this intensity
that they decompose under the action of electrons. The amount of
decampoUlng pcroxides vias proportional fo the radiation intensity. The
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Zecomposition of zliehydes is more compliczted, and they are assumed to play
n iess significan (R N Summary: The greater rami-
siecation of %hc chain at nign radiation intensity cannot only be due to the
formation of initial active centers, dbut also to the radiative decompositim
which causns a de Further research is nceded for the
provlem of vhelier tnc decomposition of neroxides and aldehydes is due to
direct absorption radiiation eunergy only, or vhether the energy may be /4//
transferred their o ules by collision with ions or excited nitrogen L
molecules., 7 i ic phenomena observed are assumed to be related to a
direct or indi p ¢t of radiation on intermediate products. There are
6 fipures. ‘ .

titut imeni L. Ya. Karpova, ioskva

A300OCIATION i 7 ko—khiwicheskiy ias
’ icocnemical Scientific Institute imeni L. Ya, Karpov,

'

3UBLITTED:
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B101/B186
AUTHORS: Milinchuk, V. K., Psneznetakly, S. Ya., Kotov, A. C.,
Tuplkov, V. I., Tsivenko, V. Ii————
TITLE: Formation and recombination of free radicals by gamma-

irradiation of polypropylene. I
PEXIODICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. 1, 1963, Ti1-T74

BXT: The effect prdduced by the amorphous and crystalline phases of
1rrad1ated polypropylene on the stabilization of free radicals was studied.

The polypropylene was irradiated with Co6o, dose rate 700 rad/sec, and the

nuclear magnetic resonance spectra were taken at -195 and +20°C. \/
Conclusions: With a dose of 350 Mrad, the radical concentration in N
20 ’

amorpnous polypropylene was “2-10 radicals per g, which is twice as much

as in crystalline polypropylene. At 2OOC, however, the radical concentration

in crystalline polypropylene was “5-1018 radicals per g with a dose of

125 Mrad, which is one order of;' magnitude higher than in amorphous
card 1/2 :
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polypropylene. Recombination in amorphous Polypropylene irradiated at

-195% isg faster than in crystalline Polypropylene and is considerably
accelerated, especially near the vitrification temperature, This ig
atiributed to the fac % temperatureg
promotes radical forp "

i The e. p. r. Spectra of crystalline Polypropylene
change Teversibly. TPhe hyperfine structure of the e,

ASSOCIATIQON: Fiziko-khimicheskiy iastitut ip, L. Ya. Karpova
" (Physicochenical Institute imeni L. Ya. Karpov)

SUBYITTED: July 17, 1961
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AUTHORS %iziéggﬁgg;y, 5, fa. and Tal'roze, V. L.

TiTLne fhe elcenentary processes of radiation chemistry and the
mechanisns of various radiation-chemical reactions

SOURCHE: frudy I1 Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii. md. by L. 9. Polak. loscow, Izd-vo AN 885R, 1962,
5-2 .
PuKT: The wzuthors review the elementary processes occurring when
vlecorons interact with molecules and discuss the mechianisms of
ome of uilc subsequent reactions. They discuss tlie subject under
e following muin headings: 1. Fundamental primary processes of
dintion chemnistry; 2. Pundamental secondary elementary processes
rudiation chemistry; 5. The elementary processes of radiation
cnemistry in condensed phases; 4. Fundamental types of complex ra-
Gintion-chremical reactions and the mechanisms of some of these re-
sctions. The authors conclude that more use must be made of physi-
cal methods which give direct information about tihe fundunental

L
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vremicul Physics A5 USSR;
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KOTOV, A.G.; PSHEZHETSKIY, S.Ya.; MILINCHUK, V.I.; TUPIKOV, V,I.;
TSIVENKO, V.I.

Formation and recombination of radicals by v =irradiation

of frozen Ho(p - Ho0 solutions, Kin, i kat, 4 no,6:926-929
N-D '63. (MIRA 17:1)

1, Fizlko~khimicheskly institut imeni Karpova,
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'\CCESSION NR: AP3001171 - P s/0190/63/oo5/ooé/qg46/o946 s;aaz

AUTHOR: Milinchuk, V. K.3 Pshezhetskiy, S. Ya.

TITLE: The action of light on free i-adicalsiin'gamma-irradiated Apolymers:'\ .

g
SOURCE: Vy*sokomolekulyarny*ye soyedineniya, Ve 5, no. 6, 1963, 946

TOPIC TAGS: ultraviolet light, irradiation, gama-rays, polymers, free radricalfs{;_

ABSTRACT: The polymers under study were subjected at various temperatures to’ . -

gamma-irradiation by Co sup 60 in a vacuum up to 5x10 sup -5 mm mercury and subse- - -

quently treated at 77C Xjwith ultraviolet light. The polymers containing ultra- 0
violet-absorbing groups at a range of 2500-3500 Angstrom,’ such as polyvinyl - L
alcohol? polyvinylacet.ate,’l polﬂegzlmethacg’lata,Vpbrucagrolactam, polis@ne, J R
and polybutadiene, showed a loss of radicals. : This was accompanied by 2 modified - "
appearance of The blectron paramagnetic resonance spectrum, as well as by a modi=- . -
fied spectrum without a lowering in the number of radicals., 4s to polymgrs which . .- |
do not posgess ultraviclet-light-absorbing groups, such as polyethylene, poly- -~ =
p_rogzlene,iand polmethxlsilomne, 4rradiation does not cause here destruction of
vadicals. The mechanism causing e destruction and transformation of radicalsby. -
ultraviolet light is presumably 1inked to the migration of energy from the receptor
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TUPIKOV, V.I.; TSIVENKO, V.I.; PSHEZHETSKIY, S.Ya,; KOTOV, A.G.;

MILINCH.UK, V.K. 'ﬁm"~“Wm=&v:”'"":-a-';-::-a_-,,:,»_‘.,.
Formation and recombination of radicals in the _Z/Zirradiation of
solid armmonia and ‘hydrazine. Zhur.fiz.khim, 37 no.1l:138-142 Ja
163, (MIRA 17:3)

1. Fiziko-khimicheskiy institut imeni Karpova.
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AI!SPRAOT: The effect of ‘ozone ‘on the’ kinetics of buta.ne oxida.tion with o:qygen‘
| hzs ‘been investigated. Ina _previous experiment; an jnvestigation was made.of
: the effect of ozone on the critical ignition point of some hydrocarbona. 0zone
. acxcelerates the reaction, shortens the induction period, lovers -the effective -
lactivation energy, and jncreases chain branching. . The effact of ozone is: mainly
1 associated with the facilitation of the generation of the initial active centers. .
|Its effect on the butane -oxidation kinetics is in. agreement with the .experimentel
- i| data obteined previously with the ignition of butahe-oxygen mixturese. During th.
1oxidation of butane with ozone at &n elevated temperature. the mein reection’ isr

|¢he’ decomposition of ozone and the reaction of butane with the atomic oxygen = ...
result;;ug from the a‘bove decompositiom C4H10+°3 ~G4H90+HZO.. Orig. arte. hass PRt
2 . -
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SOURCE: . Ziurnal 4z, khimii, v. 57, no. 8, 1.963, 1871-1875
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TOFIC 'rAGs- hydrazine, hydra.zina formation, nitmgen, hyd.rogen, gama s.ndnce.
radiolysis, gemma redis ation, redfolysis, emmonia, liquid ammonie, fonic: mechanism
agueous emmonia solution, emmonia d.ecomposition, hydrazine decomposition, decom-
position, free radical mecha.nism : o S

ABSTRACT: The formation of x Lﬁr in the gamma—ray-indnced radiolyaia or
1iquid emmonia and frozen. agueous 3 emmonisa at various temperatures has teen i
studied, and possible mechanisms for the reections have been corsidered - The
product ylelds expressed as mols formed per 100 ev of energy absorbed vere de-
termined, and the temperature dependence of the ylelds was- studied at ~70, -
and +15¢ for liquid axmonis, -1950 for solid smmonis, and -1950 for frozen

) iCurd 1/“' e
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aqueous ammonia in vorious. concentrations, A Co%° sourc

of a sauple in a glass empule capsble ‘of withstanding hi,
After evaporation of the emmonia, the hydvazine formed vas
metrically by the color reaction ¢f p-(dimethylenine)benzaldehyds in equaous
solution, For the radiolysis of Jiquid emmonie with doses on the ordar 6f

'+ 10! ev/g NH_, at & dose rate of 2 x 10%° ev/g NH;+sec, & linear relationship
_ was obtained between hydrazine, hydrogen, and nitrogen concentration and ab-
gorbed dose at -T70, -26, and +15C, It was found: thet the ylelds of N, end Hy
were virtuaslly independent of temperature, - The yield of hyglra.zi,ne»decrea.sed‘
with an increese in temperature, For example, with. an increage from -T0 to-15C
the hydrazine yield dropped from 0,18 %o 0,01, m0l./100 ‘ev, the -nitrogen yield - -
rose from 0,12 to 0,21 mal/100 ev, end the hydrogen yleld remained at . o -
-Q,64=—0,68 mol/100 ev, Therefore, the nitrogen-yleld increase can be aitribute
‘to an increese in the decompositio of hydrazine, The decrease in hydrazine -
yield with an increase in temperature may be due 4n part to the temperature as
pendence of the reaction : : o , E L R

. NE, + N H, = NE, + ﬁzg_a' '

DU OO O D S :*g__ [ )
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| and 4in part to an increase-in the diffusion rate ot'ﬁxé' radicala{(from tracks,
which prevents their recombination in the tracks to form hydrazine and favors

resction (1) in the "bulk" of the liquid emmonia, In the rediolysis of solid - -

ammonie at -195C, & linear relationship was also obteined between hydrazine con

centration end absorbed dose, corresponding to the mechanism of hydrazine forma=:
"+ tion by recombination of fH, radicals, On en increase in temperature, trapped
NH, radicals recombine to form hydrazine, For the radiolysis of the frozen
aqueous smmonia solution, the plot of hydrazine concentration versus initial -
. percent NH, was characterized by a maximum &t 50h, vbich suggests that water

: partieipated in the formation of hydrazine, To explain this participation, &
N free-radical and an ionic mechenism were proposed. The free-radical mechanism -
i 4s described by the following reactions, which occur on irradiation:

ok aMaBosRE, @
Bavg, wBy+fE, - ()

50" + 1, » 50" + f,
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{ The ionic mecha.nism is described. by the reacti.omsx

_NH‘-i-e(aq)-.NH +E, ‘
‘ ' NH;.-&-e(aq)aNH +Ea,_‘fff
i m, + 0B = ﬁHz + nzo, |
R WE) +: e(mﬂ NHg +H ; |
| ;The final, step of the reections 18 the forma’cion of hyd.razinc b\ 'recombina.tio

; of the ﬁﬂz radicals on heating. Orig. a.rt. bas 5 ﬁsw:es, ﬁ.h- forxmla.s, e.nd.
+ 1 teble, o , T, :

- { ASSOCTATION: Nauchm-issledovatel's]cly ﬁziko-khimicheskiy 1nstitut i.m. I. Ya..
; Kerpova (Physicochemicel Sc:!.entiﬁc Regearch Institut ) L N
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=
TITLEs Formation and reaction of free radicals\in solid ammoris and hydrazine,
formed by Gemma-irradiation. " W 0

E SOURCEs Zhurnal fiz. khimii, v. 37, no. 8, 1963, 1900-19503
POPIC TAGS: Gemma-irradiation, EFR, ammonia.

| ABSTRACTs Tpe preserce of reaction of NHo radicals with NH moleculeé, and the

" recombination of NHj radicals with solid Gamma-irrediated NH; was established by

. elactron paramegnetic resonance. Results showed that the methenism of radical

" recombination is the migration of free valences and H atoms. The mechanism can

' cause the phenomenon of formation of high concentrations of radicals by irredia-
ting solid materials.. The recombination of ﬁHz and foEz radicals with Niz and

’ N§H4 under influence of ultraviolet irradiation wes established. Tpe reaction of

off Tadicals with NH; molecules at liquid nitrogen temperature under influence of
‘uv was discovered RHQ and HOQ radicals ere Hrmed by the reaction. Orig. art.

hast 4 figures, 1 table, 7 equations. . .
" ASSM: Physicochemical scientific reseapeh institute.
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Effect of ultraviolet light on free radicals in 9/ -rayed polyprcpylene.
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- TITIE: Formation and recombination.of radicals during gasma

“vinyl alcohol and the solid solution of hydrazine.in pol

SOURCE: Khimic eskiye svoystva

| and the modification. of polymers) ;- sbornik statey.: W,
64-69 ~ T e

TOPIC TAGS: f‘fpo:'.):'lyvin'y'].'_‘aléohél;ﬂ 114 solitLon,  Hydrazine,
|- electron paramagnetic ‘re's'onaxvic'ef*'f o L LT

" ABSTRACT: 'In experiments on frozen hydr
alcohol €< *-nure polyvinyl alcohol; it
ic:. ,<onance (EPR). signal during
The most probable radical formed is NoH
onsisting of -30% hydrazine and 70%
-irradiation and a dose of 600 Mrad/sec 77K
irradiated samples were kept in liquid ni:ro
ture shows an overlap of the EPR signal [
hog..- . .
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is discussed. The relationship between”the conc
- radiation dose is plotted, The number of radicals_in ‘the so uti
with increasing irradiation dose, with a 1linear: rel"tionship: _
* about 15 Mrad, - The accimulation of radicals- depend on the ‘temperaty
ation for both crystalline:and amorphou
';glid solution, the radicals: recombine more:
e temperature ‘effect ig apparently due§ 3
_tion and.formation of radicals at these i mp 1 .
i combination begins below 180K, then increases rapidly over the5 ange of 193-203K.
The relative concentration of. radicals plotted -against time fo , polyvinylv
" alcohol and the solid solution:at 258-29 h. time, t
- tion tends not to a zero value but n
-1 a constant for the given temperatur
?;-detetmined by the given equation for" po
| mole; for the solid solution at 183-193
- the polymeric polyvinyl. alcohol. matrix in'
i cals formed from hydrazine to a: greater € ,ent

i of hydrazine, The kinetics of the: reccm$(|ation> , 4
'; and-in-pure polyvinyl alcohol follow an:ée tion ‘of  the' second: ‘ordet,’
o has‘ 5 figures and 2 formulas” v
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I‘ITLE Recombmation and convermon of free: radxcals }n certam Gamma irradiatedl
golmers during heating and exposure to ultraviolet - T —~ 74

SOURCE: (\Khmnchesklye svoystva 1 mocliflk tmya pohmerov (Chemlc :

TOPIC TAGS: free radical heated polymer,'ultraviolet light, polypropylene, polyvmyl
'alv..ohol polyvinyl acetate, Gamma. radintxon, electron_ paramagnetxc resonance :

ABSTRACT The authors used the method o _electron par
to study the recombination processes. of fr @ radicals in : u'radiat"
polyvinyl alcohol ‘lgnd polyvmyl acetate uring heating ‘and under: the . inﬂuence of ultr
violet light at the temperature of liquid' nitregen Welghed smgples were placed in
quartz ampoules and evacuated to a residual pregsure of ~107 " mm Hg - The sealed
ampoules, immersed in liquid mtrogen, ‘were: 5 “irradiatsd’ (0060) at an mtensity of-

'~/ 560 rad/sec. EPR spectra were recorded on-a RE 130L radmspectrometer. . 'The -
number of free radicals in. irradiated samples was determined by comparing their =~ © -
sigz}al with a standard signal from a sing,le crystal of the paramagnetic salt Cu012

Card 1/2
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2H ). Durmg the heatmg of the lf —1rradiated polypropylene,""me uutially?formed alkyl :
: radicals are converted into radxcals that are localized at the double and conjugated -
"~ _____bonds M\ In the case of polyvinyl acetate and polyvinyl alcohol, there is recombinatxon of .

. radicals at the temperature of liquid: nitrogen under the influence of ultraviolet light; -
this may be connected with the excitation of macromolecules. ‘It is concluded that. at~
low temperatures the recombination of. rudicals ig possible in’ accordance with the: "
mechanism of the migration of free valences along the polymer cham "Orxg ar . ha
3 figures and 3 structural formulas R B

o ~ASSOCIATION Nauchno—issledovatel'skly fiziko—khimwhesldyamstituf imi L. Ya
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| AUTHORS:  Milinchuk, V. K.; Pshezhetskiy, S. Ya. | |
{ TITLE: EPR study of free radical conversion kinetics in gamma-irradiated
; polypropylene L .

| SOURCE:  Vywsokomolek. soyedin., v. 6, no. l, 196k, 666-671

. TOPIC TAGS: crystalline'polypropylene, hyperfine structure, alkyl radical, polyene
: radical, conversion kinetics, polymer, free valence migration, macromolecule

EABSTRACT: A kinetic analysis was made of the hyperfine structure of EPR spectra in;
| erystalline polypropylene to determine the conversion of alkyl(I) radicals into !
! alkyl(II) and polyene(III) radicals. The I to II tb III conversion is characterized
| by the ratios of the EPR spectral components By = hl/hz’ Po= 1A13 in turn

* characterizing the radical concentration ratiog II:I and III:I. The conversion.
i kinetics was carried out by ) - irradiating the polymer at 77K with 500. 1000 and

‘ilSOO Mrad radiation’dose, heating at various temperatures (273K to 323K) for seweral - —
i minutes, and subsequently immersion in liquid nitrogen, at which point the EPR R

.

b 1/2
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-tspectra‘ were recorded. The results confirm the possibility of such a radical ;
jconversion by means of a possible mechanism of free valence migration in the :
oo ’macromolecule. An expression is derived for the radical conversion rate PI given by}

: R T TR T

! B — [Ra] _ ;

i R T Ry TR -

iThis gives a magnitude close to the recombination rate constant of polypropylene
‘radical. The activation energy of radical I to radical II conversion is estimated

,t0 be 6 + 1 keal/mol. Orig, art, has: 13 formulas and 3 figures.

; Q!ASSOCIATION: Fiziko-khimicheskiy institut im. L. vYa. Karpova (Inst.itu‘b; of Physlcal :
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.| AUTHOR: - Milinchuk V. IL Pshezhets

S} | TITLE: Eﬁ‘ectoflightonfree radicals tal:umzeding ma—irradlated lyvinylaceta(a
: | and polymeﬂwlmethacrylate I po

SOURCE- Vy*sokomolelmlyarny*ye soyedimaniya, v e, o, 9, 1964, 1eo 1611

TOPIC TAGS' poly[vinylacata{:e]. poly[meﬂmylmetlmcrylate],
EPR spectrum, free radical, lymer struclure, irradi te pqume

.| ABSTRACT: The authore have exﬁended the. sbudies of ga 2
-1 mers to the investigation of the electronparamagnetic resonance (EPR) spe tr_a. of gamm
g | irradiated polyvinylacetate and polymeﬂlylmvthacrylabe under the inﬂuencer of ultraviolet
‘| and visible light, "Discussing the. study, in-which the polymers were gamma- rradiated
77K and an RE1301.radiospectrometer was uged; authors without further de ’
procedure, give the following results: 8 thé EPR spectrum’.cc ' 7
- | superfine structural components; red (KS-10 filter) and yellow" (ZhS-12 fﬂﬁer) light destroy
the free radicals without appreciably affecting the spectrum pattern; A 3800A and UV,
.| light markedly affect the spectrum pattern (see Fig. 1 of the Enclosure); | b) the superﬂne
| structure 1s poorly resolved, ehowing-- in a carefully reco ctrum, - ;
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. resolved lines, visible Iight tends to inﬁa sify the 8 and change the spe‘ trum patterr

.| (Fig. 2 of the Enclosure); the free radicals sppear to be unaffected by visible light and .
| insignificantly affected by UV light; heating from 77 to 204K changes the spectrum pattern
.and decreases the concentration of free Tadicals. : The authors conclude that: 1) Iree o
-| radical phototransformations are responsible for the spectral ehanges, 2): light-induced

| stabilized radical transformations are reversible and the initial pattern of an EPR -

| spectrum can be testored by sufficiently protracted exposure to 77K, and 3) there exiats
‘1 a dynamic equﬂlbrium between the isomeric modlﬁcaﬂons of free radicals., Posaible :

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510012-1"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343510012-1
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_ at 77K, b= .spectrum of the s¢me poly.
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.TOPIC ‘TAGS: electron paramagnetm resonance free radmal "?h)'d FOZO!

B f‘*fate hydrazomum chlonde, ammonmm ch;onde gamma u'radlv

. ed NH4C1 N2H4 HC1 and H2H4

produced radicals. 1t was found
" of ammonium and hydrazomum salts Bbecurs in
. " aticn of solid ammonia and hydrazme,

" 'The produced ion-radicals NH3+ and NoH
of the ionic lattice. In r-xrradmted hydrazoniu
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s mum was observed and the change of the- concentratlon of" on— radmals Was not :
observed upon its disappearance. " It is behex‘d_ therefore ‘that’ the processes
N2H +H=NgH, + Hgy; - N2H4+ +H=N H5 A are not very probable m the
'—.b1hzat10n of atomic hydrogen. * The EPR spet S
.- ing heating and are dependent on: the t4=mpe 3
"“'the anisotropy of the hyperfme sphttmxg due f'-' ccitation | '_ th j,' 'o‘nal :
. . brational degrees of freedom. It ‘was: shown..that durmg 1rrad1at1on f amm nium
- chloride or solid ammonia NH3+ is converted to N2H4 1on- radlcal' :
- has: 3f1§uresA S e L

. ASSOCIATION: Fiziko- khxmlcheskly insti m"P." "Y‘éii'Iiéfpéva;(Pﬁifsiceil’
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» TOPIC TAGS: " free radxcal anmh 1a
center EPR spectrum - St

. ' 'ABSTRACT It was shown that upon g:amma
T N2H4 ‘HySO4 one. obtains. NH3 and NoH, Yio
- of ion- radlcals and the1r low mobxhty m_, onic q_rystals‘ }e_.;

o crystal lattice nodes. Th1s artxcle presents data whmh enable one .
conclusions regardmg the mechamsm of anmhﬂatmn of 1on-rad1cals in some ionic
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. er ystals The study was ca

 in NH,Cl, . NgH4. HCl and NZH;?
Vheatmg and upon illurmnatmn wi

. were. prevmusly 1rrad1ated by

: : ' spectrum with the spectrum of star
o was found that upon heating. NH3 and Nyl
- same temperature interval as the: coloz
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7| ABSTRACTs The kinetics of decomposi‘tion of ammonia and fomation of hydrazino in-
/1..the gas phase under the 1nf1uence of . fast electrons were investigated at room
{  temperature, As the pressure rises, the reaction. order changes from first to.-
! 2zero. The activation energy of the reaction 1is close to 1 kcal/mole. The.
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